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(54) METHOD FOR PLATING CHROMIUM-CONTAINING ALLOY COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain desired coating with high reproducibility by the 
objective allay compsn. by specifying the containing components in a plating soln. 
SOLUTION: The compsn. of the plating bath to be used contains 0.01 to 0.8mol/l of Cr (III) 
ions and/or 0.005 to 0.4mol/l of Ni ions and/or Co ions and at least one of metallic ions 
selected from three kinds of ions such as tungsric acid ions by 0.01 to 0.6mol/l. Furthermore, 
the addition of organic acid such as hydroxycarboxylic acid is more effective. Namely, it is 
considered that, by the balance between the organic acid and metallic ions, the stability in the 
plating bath of each metallic complex to be formed can be controlled, which contributes to the 
good precipitating balance of each metal. The compsn. of the obtd. alloy is composed of, by 
weight, 2 to 50% Cr, 40 to 95% Ni and/or Co and at least one kind among Mo, W and Re by 3 
to 50%. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This mvention relates to the plating (electrocrystallization) approach of a 
chromium content alloy coat. 

[0002] 

[Description of the Prior Art] Conventionally, the object for prizes of the nickel-cobalt system alloy is 
carried out as a high corrosion resisting material, and the alloy produced by metallurgical technique, 
such as Inconel and Hastelloy, is put in practical use. 

[0003] Inconel raises the corrosion resistance over an oxidizing quality acid by addition of chromium, 
and Hastelloy is known by addition of molybdenum in the corrosion resistance over a non-oxidizing 
quality acid again as an outstanding acid-proof ingredient which raised the corrosion resistance to an 
oxidizing quality and non-oxidizing acid by addition of molybdenum and chromium. On the other hand, 
since the alloy of a nickel-molybdenum system does not have good workability, it is difficult to process 
a complicated configuration and it has the fault that the processing cost of a product is very high. 
[0004] Although the attempt in which a nickel-chromium system alloy coat is obtained by the 
galvanizing method has so far been examined in some systems, the present condition is having left the 
problem of being easy to generate a crack in the coat [ 20 or less % of the weight and the low current 
efficiency at the time of plating processing are remarkable from several % of the weight, and a 
chromium content is low and ] formed. 

[0005] Moreover, about formation of the coat by the method of galvanizing a molybdenum content 
alloy, since it is difficult for the formed coat to avoid that a crack occurs, there is no example by which 
formation of these alloy coats was industrialized until now. 

[0006] About the tungsten system alloy, although the nickel-tungsten alloy coat produced by the 
galvanizing method is used for molding of the Braun tube, as compared with the chrome plating coat 
used from the former, the oxidation resistance in an elevated temperature is inferior. Therefore, cobalt is 
made to contain, the oxidation resistance in an elevated temperature is raised, or development of the 
formation approach of the plating coat which was made to contain molybdenum and chromium and 
raised acid resistance is desired. However, if it is very difficuh to obtain the plating coat more than a 3 
yuan system to stability and a thin plating coat is removed like the coat for magnetic disks, the still 
industrialized example is not reported. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
plating approach a desired coat*s being obtained with sufficient repeatability by the alloy presentation 
which targets the alloy coat more than the 3 yuan system containing nickel and/or cobalt and chromium, 
molybdenum, a tungsten, and/or a rhenium with electroplating. 
[0008] 

[Means for Solving the Problem] This invention is chromium. (Ill) Ion offers the plating approach of the 
♦* chromium alloy characterized by using the plating bath in which at least one sort of ion with which 
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0.01-0.8 mols [ 1. ] /, nickel ion, and/or cobalt ion are chosen from 0.005 - 0.4 mol/1 and tungstic-acid 

ion, molybdic-acid ion, and rhenium acid ion contains the metal ion of 0.01 - 0.6 mol/1. 

[0009] this invention persons foxmd out that generation of the coat which has the target alloy 

presentation was possible by making a plating bath contain several sorts of organic acids, as a result of 

considering the manufacture approach of a ** chromium alloy coat wholeheartedly. 

[0010] Moreover, in the desirable operation gestalt of this invention, although it is think that it has 

contribute to being able to control the stability in the plating solution of each metal complex form by the 

class of organic acid and balance with a metal ion, and make deposit balance of each metal good when 

an organic acid is add to a plating bath, the detail of contribution of the organic acid to the deposit 

device of a ** chromium alloy coat is not clear. 

[0011] 

[Embodiment of the Invention] Next, the gestalt of operation is mentioned and this invention is further 
explained to a detail. 

[0012] Since it is carried out in a vacuum ambient atmosphere, in the case of the chemical vacuum 
deposition (CVD) and the physical vapor deposition (PVD) which is the conventional alloy coat 
formation approach, it has the description that formation of the alloy coat by the galvanizing method has 
few limits by a heat strain and the magnitude of a substrate, and coat formation can perform it by low 
cost further, to the magnitude of the substrate which should form a coat having a limit, and the heat 
strain of the substrate accompanying heat-treatment etc. having a fault. 

[0013] The plating bath presentation which this invention mainly has the description in the presentation 
of the plating bath to be used, and is used in this invention is chromium. (Ill) It is characterized by at 
least one sort of ion with which 0.01 - 0.8 mol/1, nickel ion, and/or cobalt ion are chosen for ion from 
0.005-0.4 mols [ 1. ] /and tungstic-acid ion, molybdic-acid ion, and rheniimi acid ion containing a 0.01- 
0.6 mols [/I. ] metal ion. 

[0014] At least one sort of elements of the presentation range of the alloy obtained using the above- 
mentioned plating bath with which nickel and/or cobalt are chosen for chromium from 40 - 95 % of the 
weight and molybdenum, a tungsten, and a rhenium two to 50% of the weight are 3 - 50 % of the 
weight. 

[0015] Since corrosion resistance [ as opposed to / that chromium is imder the above-mentioned range in 
the above-mentioned alloy presentation / oxidizing acid ] falls, a coat will stiffen and a mechanical 
property will fall on the other hand if chromiiun exceeds the above-mentioned range, it is not desirable. 
[0016] Moreover, while the function as a matrix of a coat falling that nickel and/or cobalt are under the 
above-mentioned range in the above-mentioned alloy presentation and being hard coming to maintain a 
configuration with a good coat, since mechanical properties, such as reinforcement and ductility, also 
fall, it is not desirable. On the other hand, if nickel and/or cobalt exceed the above-mentioned range, the 
addition of at least one sort of elements chosen from molybdenum, a tungsten, and a rhenium and 
chromium will decrease too much, and the addition effectiveness will not be acquired substantially. 
[0017] Moreover, since corrosion resistance [ as opposed to / that at least one sort of elements chosen 
from molybdenum, a tungsten and a rhenium in the above-mentioned alloy presentation are under the 
above-mentioned range / an oxidizing quality acid ] falls, a coat will stiffen and a mechanical property 
will fall if at least one sort of elements chosen from molybdenum, a tungsten, and a rhenium exceed the 
above-mentioned range on the other hand, it is not desirable. 

[0018] It is desirable to make a plating bath contain an organic acid and/or a boric acid further in this 
invention. As an organic acid, at least one sort chosen from hydroxycarboxylic acid, a carboxylic acid, 
and amino acid is mentioned. Moreover, as hydroxycarboxylic acid, use of a lactic acid, 2- 
hydroxybutyric acid, a glycolic acid, mandelic acid, a malic acid, a tartaric acid, a gluconic acid, citric 
acids, or these fusibility salts is suitable. As a carboxylic acid, use of a formic acid, an acetic acid, oxalic 
acid, ethylenediaminetetraacetic acid, or these fusibility salts is suitable. Moreover, as amino acid, a 
glycine, an alanine, a valine, a leucine, an isoleucine, and a serine are suitable. 
[0019] Although the concentration of the organic acid in plating liquid is based also on the alloy 
presentation made into the combination and the purpose of an organic acid and a metal ion to be used. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/21/06 



JP,09-302496,A pETAILED DESCRIPTION] 



Page 3 of 4 



0.1-3Eq is applied to total metal ion concentration, and its 0.3-2Eq is especially desirable. 

[0020] Moreover, although the concentration of the boric acid in plating liquid is based also on the alloy 

presentation made into the combination and the purpose of an organic acid and a metal ion to be used, 

0.1 -3Eq is applied to total metal ion concentration, and its 0.3-2Eq is especially desirable. 

[0021] The presentation of the plating bath by which this invention is mainly characterized is as above, 

and the various conditions of the plating in the plating approach of this invention are the same as the 

plating conditions of the conventional technique. As a substrate which should form an alloy coat, the 

iron machine used for ingredients, such as a car, a chemical processing plant, piping, and a building 

material, a nickel radical, a copper machine, an aluminum radical, etc. are mentioned, for example, and 

these substrate front faces are galvanized after performing defecation processing with conventional 

methods, such as cleaning and acid cleaning, if needed. 

[0022] Moreover, an acid and alkaU adjust pH of the plating liquid at the time of galvanizing, 1-9 are 
applied, especially pH 2-5 is pH of an optimimi range, 10-80 degrees C is especially applied, and plating 
temperature has desirable 20-50 degrees C. 

[0023] Moreover, as an anode plate in plating, fusibility nickel, cobalt or insoluble platinum, stainless 
steel, titanium, carbon, graphite, the insoluble ingredient that carried out surface treatment are used like 
the conventional technique, and a load current consistency is range where 0.3 - 30 A/dm2 is desirable. 
[0024] Moreover, when galvanizing repeatedly using the same plating bath, the decrement of the metal 
component by coat formation can be filled up suitably, and can be performed. 
[0025] It carries out like the above, and according to this invention, according to the application of the 
substrate galvanized, the alloy coat of 1-500-micrometer thickness can usually be formed. 
[0026] 

[Example] Although the detailed example of this invention is shown below, this invention is not 
necessarily limited to this. 

[0027] SUS304 plate was used as example 1 substrate, having degreased and carried out acid cleaning. 
The thing containing a chromium chloride (0.19 mol/1), a nickel chloride (0.042 mol/1), sodium 
molybdate (0.17 mol/1), sodium gluconate (0.16 mol/1), a formic acid (0.78 mol/1), a glycine (0.67 
mol/1), and a boric acid (0.29 mol/1) was used for plating liquid. pH was prepared to 2.8 using the 
sulfiiric acid and the sodium hydroxide, and solution temperature could be 35 degrees C. an anode plate 
~ an electrolysis nickel plate — using — a load current consistency - 5 A/dm2 ******— the coat was 
formed. 

[0028] The obtained coat was 1 1 micrpmeters of thickness, and when the coat presentation was searched 
for by X-ray fluorescence, nickel-chrome molybdenum content was a weight ratio and was 63:22:15. 
Moreover, generating of a crack was not accepted in the formed coat. 

[0029] As example 2 substrate, acid cleaning was degreased and carried out and SUS304 plate was used. 
The thing containing a chromium chloride (0.24 mol/1), a nickel chloride (0.063 mol/1), cobalt sulfate 
(0.089 mol/1), sodium tungstate (0.091 mol/1), a tartaric acid (0.20 mol/1), sodium acetate (0.60 mol/1), 
and a boric acid (0.40 mol/1) was used for plating liquid. pH of plating liquid was set to 4.2 and solution 
temperature could be 25 degrees C. Using an electrolysis nickel plate for an anode plate, load current 
consistencies are 2 A/dm2. It carried out and coat formation was performed. The obtained coat is 18 
micrometers of thickness, and the presentation was set to nickel:cobalt:chromium:tungsten =42:20:26:12 
(weight ratio) by the weight ratio. Moreover, generating of a crack was not looked at by the formed coat. 

[0030] SUS304 plate was used as example 3 substrate, having degreased and carried out acid cleaning. 
The thing containing a chromium chloride (0.38 mol/1), a nickel sulfate (0.1 1 mol/1), sodium molybdate 
(0.12 mol/1), a rhenium acid potassium (0.15 mol/1), a citric acid (0.50 mol/1), and a serine (1.05 mol/1) 
was used for plating liquid. The sulfuric acid and the sodium hydroxide adjusted plating liquid to pH3.2, 
and solution temperature could be 40 degrees C. Using an electrolysis nickel plate for an anode plate, 
load current consistencies are 10 A/dm2. It carried out. The alloy ratio of a coat was 
nickel:chromium:molybdenum:rhenium =48:23:18:1 1 (weight ratio) in the weight ratio, and thickness 
was 13 micrometers. Moreover, the crack was not accepted in the formed coat. 
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[003 1] SUS304 plate was used as example of comparison 1 substrate, having degreased and carried out 
acid cleaning. The thing containing a chromium chloride (0.006 mol/1), a nickel chloride (0.35 mol/1), 
sodium tungstate (0.50 mol/1), sodium gluconate (0.65 mol/1), a formic acid (0.25 mol/1), a glycine (1.20 
mol/1), and a boric acid (0.60 mol/1) was used for plating liquid. pH was prepared to 2.8 with the sulfuric 
acid and the sodium-hydroxide water solution, and solution temperature could be 35 degrees C. an 
anode plate - an electrolysis nickel plate using - a load current consistency - 5 A/dm2 *♦****-- the 
coat was formed. 

[0032] The obtained coat was 28 micrometers of thickness, and the nickel-chromium-tungsten content in 
the coat by X-ray fluorescence was 76.5:1.0:22.5 in the weight ratio. 

[0033] SUS304 plate was used as example of comparison 2 substrate, having degreased and carried out 
acid cleaning. Plating liquid contained a chromium chloride (0.35 mol/1), a nickel sulfate (0.10 mol/1), 
sodium molybdate (0.025 mol/1), and a boric acid (0.85 mol/1), pH was prepared to 3.5 with the sulfuric 
acid and the sodium-hydroxide water solution, and solution temperature could be 20 degrees C. 
[0034] This plating liquid produced precipitation and was not able to use it for electrocrystallization. 
[0035] 

[Effect of the Invention] In case this invention makes a ** chromium alloy coat form by the galvanizing 
method as shown in the example, it has the effectiveness that formation with the sufficient repeatability 
of the coat of the alloy presentation made into the piupose is attained, by using the plating bath which 
contains one or more sorts of organic acids preferably. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Chromium (III) The plating approach of a ** chromium alloy that ion is characterized by 0.01 
- 0.8 mol/1, nickel ion, and/or cobalt ion using thie plating bath in which at least one sort of ion chosen 
from 0.005-0.4 mols [ 1. ] /and tungstic-acid ion, molybdic-acid ion, and rhenium acid ion contains the 
metal ion of 0.01 - 0.6 mol/1. 

[Claim 2] The plating approach according to claim 1 that at least one sort of elements with which nickel 
and/or cobalt are chosen [ the presentation of the ** chromium alloy formed ] for chromium from 40 - 
95 % of the weight and molybdenum, a tungsten, and a rhenium two to 50% of the weight are 3 - 50% 
of the weight of range. 

[Claim 3] The plating approach according to claim 1 that a plating bath contains an organic acid and/or a 
boric acid further. 

[Claim 4] The plating approach according to claim 3 that an organic acid is at least one sort chosen from 
hydroxycarboxylic acid, a carboxylic acid, and amino acid. 

[Claim 5] The plating approach according to claim 4 that hydroxycarboxylic acid is at least one sort 
chosen from a lactic acid, 2-hydroxybutyric acid, a glycolic acid, mandelic acid, a malic acid, a tartaric 
acid, a gluconic acid, citric acids, or these fusibility salts. 

[Claim 6] The plating approach according to claim 4 that a carboxylic acid is at least one sort chosen 
from a formic acid, an acetic acid, oxalic acid, ethylenediaminetetraacetic acid, or these fusibility salts. 
[Claim 7] The plating approach according to claim 4 that amino acid is at least one sort chosen from a 
glycine, an alanine, the valine, the leucine, the isoleucine, and the serine. 

[Claim 8] The plating approach according to claim 4 that the concentration of the organic acid in plating 
liquid is 0.1 -3Eq to total metal ion concentration. 

[Claim 9] The plating approach according to claim 1 that pH of a plating bath is 1-9. 

[Claim 10] The plating approach according to claim 1 that the temperature to which plating is carried 

out is 10-80 degrees C. 
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